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(54) METHOD AND DEVICE FOR PRODUCING BODY PLY MATERIAL FOR PNEUMATIC TIRES 



(57) The peripheral length (M) dimension of the out- 
er peripheral surface of drums (35, 36) is set equal to 
the width (W) dimension of body ply materials (46A, 
46B) used for tires or integral multiples thereof. The 
wrapping length (L) of the wrapper (40) in the direction 
of the length of the drum is set equal to the length di- 
mension (L1) of the body ply materials (46A, 46B) used 
for tires. A ribbon (39) of predetermined width E dimen- 



sion in the form of a cord having a rubber covering ap- 
plied thereto is produced. The ribbon (39) is spirally 
wound on the outer peripheral surface of the drums (35, 
36) and the lateral edges of the ribbon are bonded to- 
gether, thus producing the wrapper (40). The wrapper 
(40) is cut along a gentle curve which is substantially 
orthogonal to the direction of the length of the ribbon, 
thus providing the body ply materials (46A, 46B). 
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Description 
TECHNICAL FIELD 

[0001] This invention relates to a method and device 
for producing a body ply material for use in, for example, 
a carcass of a pneumatic radial tire. 

BACKGROUND ART 

[0002] A conventional device for producing a body ply 
material is shown in Japanese Examined Patent Publi- 
cation No. 35-18602. This producing device involves 
winding back several filaments from reels by an extrud- 
er, arranging them in parallel with each other, passing 
the filaments in unvulcanized rubber within the extruder, 
and extruding them in a predetermined width by a dice 
to manufacture a ribbon. The ribbon is spirally wound 
on a drum of a large diameter, while lateral edges are 
bonded to each other to form a cylindrical wrapper. 
Then, the wrapper is cut in parallel with the axial line of 
the drum to manufacture a sheet having a large area. 
This sheet is peeled from the drum and temporarily 
stored, or transported to a cutting machine for cutting 
the sheet into a large number of body ply materials in a 
predetermined shape. 

[0003] However, in the conventional producing de- 
vice, after a large sheet is manufactured by the drum, 
the sheet is transported to a separate sheet cutting ma- 
chine which cuts the sheet into a large number of pieces 
to produce body ply materials. Therefore, a ribbon wind- 
er having a large drum, and a sheet cutting machine are 
required, thereby giving rise to a problem that a large 
space is required not only for installing both machines, 
but also for storing sheets of large area. 
[0004] Also, since continuous winding of ribbon and 
cutting of cylindrical wrapper are performed on the drum 
shaft of one cylinder at the same place, the sheet man- 
ufacturing efficiency is reduced to cause another prob- 
lem that a manufacturing cost for the body ply materials 
cannot be reduced. 

[0005] Since the work for manufacturing a wrapper 
with a ribbon and cutting the wrapper into a sheet, and 
the work for cutting the sheet peeled from the drum are 
performed in separation, the work efficiency is reduced, 
so that from this aspect, the reduction in cost cannot be 
accomplished for the body ply materials. 
[0006] There is a problem that a sufficient bonding 
force cannot be ensured for adjacent lateral edges of a 
continuously wound ribbon. 

[0007] In addition, after the wrapper is cut, the oper- 
ator must forcedly peel the cut sheet from the drum, so 
that a problem arises in that the sheet peeling operation 
is troublesome. 

[0008] Conventionally, tires have been produced 
through mass production pointing. For example, in re- 
gard to body ply materials, wide and long sheets are 
successively fabricated, cut into a large number of 



sheets of predetermined dimensions, and stored as 
body plies. The stored body ply materials are delivered 
to the next process. In other words, large shape sheets 
are fabricated, and cut into body plies for use in the man- 
5 ufacturing of tires. 

[0009] Apparently, the foregoing mass production 
system seems to be capable of efficiently manufacturing 
tires. However, since the mass production system in- 
volves manufacturing large sized sheets, and cutting the 
sheets into tire parts, not only large scaled manufactur- 
ing devices and cutting device are required for the 
sheets, but also a space for storing sheets are required. 
For this reason, a vast space is required for the factory, 
and immense energy is also required for operating the 
factory. Therefore, even if the mass production is orient- 
ed, the production cost is increased as a result, thereby 
failing to benefit from the merit of the mass production. 
Particularly, when a tire part manufacturing factory is 
separated from a tire forming factory due to restrictions 
on geographical conditions, a cost for storing and trans- 
porting tire parts accounts for a large proportion of a total 
cost, so that a reduction in the cost is extremely difficult. 
Further, since the storage of tire parts, and a transport 
process intervene between working processes, a varie- 
ty of difficulties are involved in the quality management 
for the humidity, curing of sheet surfaces, prevention of 
dust adherence, and so on, thereby giving rise to a prob- 
lem of a reduced yield of tire products. 
[0010] This invention has been made in view of the 
problems inherent in the prior art as described. Its main 
object is to provide a method and device for producing 
a body ply material which is capable of eliminating a 
space for installing the body ply material producing de- 
vice, and a space for storing intermediates of the body 
ply materials. 

[0011] It is another object of this invention to provide 
a method and device for producing a body ply material 
which is capable of reducing a producing cost, in addi- 
tion to achieving the main object. 
[0012] It is another object of this invention to provide 
a method and device for producing a body ply material 
which is capable of increasing a bonding force of adja- 
cent lateral edges of a ribbon which is successively 
wound. 

[0013] It is another object of this invention to provide 
a device for producing a body ply material which is ca- 
pable of smoothly peeling a cut body ply material from 
the outer periphery of a drum, in addition to achieving 
the main object. 

DISCLOSURE OF THE INVENTION 

[0014] To solve the above problems, the present in- 
vention is characterized by comprising the steps of man- 
ufacturing a ribbon of a predetermined width dimension 
in the form of a cord having a rubber covering applied 
thereto, spirally winding the ribbon on an outer periph- 
eral surface of a drum, and bonding lateral edges of the 
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ribbon to each other to manufacture a wrapper, setting 
a peripheral length dimension of the outer peripheral 
surface of the drum to the same as or integral multiples 
of a width dimension of body ply materials for use in a 
tire, and setting a winding length in a drum longitudinal 
direction of the wrapper equal to a length dimension of 
the body ply materials for use in a tire. 
[001 5] In the present invention, after the step of man- 
ufacturing the wrapper, the wrapper on one drum may 
be cut at one location in the longitudinal direction of the 
drum to produce a body ply material for one tire. 
[0016] In the present invention, the wrappers on a plu- 
rality of drums different in the peripheral length dimen- 
sion may be cut at one location in the longitudinal direc- 
tions of the drums, respectively, to produce two body ply 
materials different in width dimension for use in one tire. 
[0017] In the present invention, after the step of man- 
ufacturing a wrapper, the wrapper on one drum may be 
cut at two locations in the longitudinal direction of the 
drum to produce two body ply materials for use in one 
tire. 

[0018] In the present invention, the wrapper may be 
cut at two locations such that two body ply material dif- 
fers in the width dimension from each other. 
[0019] In the present invention, a finish end of the rib- 
bon wound on the drum may be cut at a right angle to 
the longitudinal direction of the ribbon. 
[0020] In the present invention, the wrapper may be 
cut along a gentle curve which is substantially orthogo- 
nal to the longitudinal direction of the ribbon wound on 
the drum. 

[0021] In the present invention, the wrapper may be 
cut along the gentle curve, which passes a winding start 
end and a winding finish end of the ribbon. 
[0022] The present invention is characterized by a de- 
vice which includes a ribbon manufacturing device for 
manufacturing a ribbon of a predetermined width dimen- 
sion in the form of a cord having a rubber covering ap- 
plied thereto, a ribbon winding mechanism for spirally 
winding the ribbon on an outer peripheral surface of a 
drum, and a bonding mechanism for bonding lateral 
edges of the ribbon to manufacture a wrapper, wherein 
a peripheral length dimension of the outer peripheral 
surface of the drums is set to the same as or integral 
multiples of a width dimension of body ply materials for 
use in a tire, and a winding length in a drum longitudinal 
direction of the wrapper is set equal to a length dimen- 
sion of the body ply materials for use in a tire. 
[0023] In the present invention, the device may com- 
prise a wrapper cutting mechanism for cutting the wrap- 
per along a gentle curve which is substantially orthogo- 
nal to the longitudinal direction of the ribbon to form body 
ply materials of a predetermined width dimension. 
[0024] In the present invention, the ribbon winding 
mechanism may comprise a ribbon winding guide cor- 
responding to the drums rotatably supported by frames, 
and a relative movement mechanism for relatively mov- 
ing the drums and the ribbon winding guide in an axial 



direction of the drums at a predetermined feed speed. 
[0025] In the present invention, start end holding 
mechanisms capable of holding a winding start end of 
the ribbon may be provided for the drums. 
5 [0026] In the present invention, the ribbon winding 
mechanism may comprise a ribbon cutting mechanism 
for cutting a winding finish end of the ribbon wound on 
the drum. 

[0027] In the present invention, the wrapper cutting 
mechanism comprises a cutter disposed corresponding 
to the drums for movements into contact with and away 
from the drums, and a moving mechanism for moving 
the cutter along a gentle curve which is substantially or- 
thogonal to the longitudinal direction of the ribbon 
wound on the drum, while holding the drums in a non- 
rotating state. 

[0028] In the present invention, the wrapper cutting 
mechanism may be configured to move the cutter dis- 
posed corresponding to the drums for movements into 
contact with and away from the drums in a direction par- 
allel with the axial direction of the drums, and slowly piv- 
oting the drums to cut the wrapper along the gentle 
curve which is substantially orthogonal to the longitudi- 
nal direction of the ribbon wound on the drum. 
[0029] In the present invention , blade grooves may be 
provided in the outer peripheral surfaces of the drums 
for cutting the wrapper along a gentle curve which is 
substantially orthogonal to the longitudinal direction of 
the ribbon wound on the drum, wherein a blade edge of 
the cutter may be guided by one edge of the blade 
groove to cut the wrapper. 

[0030] In the present invention, the frame comprises 
a body ply material peeling mechanism for peeling the 
body ply material from the drum. 
[0031] In the present invention, the frame may com- 
prise a tray for receiving and supporting a body ply ma- 
terial peeled from the drum, and the tray may be trans- 
ported to a direction intersecting the axial line of the 
drum by a tray transporting mechanism. 
[0032] In the present invention, the body ply material 
peeling mechanism may be configured to peel the body 
ply material from the drum in a rotating state, while trans- 
ferring the body ply material on the tray which is moving 
in a transporting direction. 

[0033] In the present invention, the drums may be dis- 
posed at a plurality of locations, and each of the drums 
is configured to be switchable among a ribbon winding 
position, a ribbon bonding position, a wrapper cutting 
position, and a body ply material peeling position by a 
position switching mechanism. 

[0034] In the present invention, the drums comprise 
a drum diameter changing mechanism for enlarging and 
reducing outer diameters thereof. 
[0035] In the present invention, the device may com- 
prise a drum reversing/supporting mechanism for rotat- 
ably supporting the pair of drums having the same outer 
diameter, and formed with blade grooves, and function- 
ing as a position switching mechanism for alternately re- 
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versing the drums to two positions, wherein a ribbon is 
wound on the outer periphery of a drum placed at one 
position by the drum reversing/supporting mechanism 
to form a wrapper, and the wrapper on the outer periph- 
ery of the drum reversed to the other position by the 
drum reversing/supporting mechanism is cut along the 
blade groove of the drum to form a body ply material. 
[0036] In the present invention, the body ply material 
peeling mechanism comprises a peeling tool for partially 
peeling a cut edge of a body ply material, following cut- 
ting of the wrapper, and a rotating peeling bar introduc- 
ing into a gap of the cut edge, formed by the peeling 
tool, to transfer the body ply material onto the tray. 
[0037] In the present invention, the wrapper cutting 
mechanism may comprise a rollerfor pressing the wrap- 
per ahead of the cutter. 

[0038] In the present invention, the tray transporting 
mechanism may comprise a pressing force adjusting 
mechanism for adjusting a pressing force of the tray to 
the drums. 

[0039] In the present invention, the ribbon winding 
mechanism may be configured to perform a winding op- 
eration for the drums in an outgoing stroke and a return- 
ing stroke of reciprocal movements in a direction parallel 
with the axial direction of the drums. 
[0040] In the present invention , the ribbon may be 
formed by transferring a cord made of a plurality of twist- 
ed filaments through a twist-back member in the longi- 
tudinal direction to twist back the respective filaments 
and form predetermined spacings between the fila- 
ments, passing the cord in this state through a softened 
rubber to form a rubber layer over the outer periphery 
of each filament, and after the respective filaments re- 
turn to the original twisted state by their own twisting 
stresses, passing a plurality of similarly fabricated cords 
arranged in parallel through a rubber extruder to flatly 
coat a rubber coating on the rubber layer of each cord. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0041] 

Fig. 1 is a plan view illustrating one embodiment of 
a device for producing a body ply material for a tire; 
Fig. 2 is a front view of the producing device of Fig. 
1; 

Fig. 3 is an enlarged right side sectional view illus- 
trating the producing device of Fig. 1 ; 
Fig. 4 is an enlarged side sectional view illustrating 
a main portion of a drum reversing/supporting 
mechanism; 

Fig. 5 is a front view of a driving portion of the drum 
reversing/supporting mechanism of Fig. 4; 
Fig. 6 is an enlarged vertical sectional view illustrat- 
ing a drum; 

Fig. 7 is an enlarged sectional view illustrating a 
drum clamp mechanism; 

Fig. 8 is an enlarged front sectional view illustrating 



a drum supporting structure; 

Fig. 9 is an enlarged front view illustrating a ribbon 

winding mechanism; 

Fig. 10 is a plan view of the ribbon winding mecha- 
5 nism; 

Fig. 11 is an enlarged sectional view of a ribbon; 
Figs. 1 2(a) and (b) are enlarged front views of the 
drum; 

Fig. 13 is a side view of the drum; 
10 Fig. 14 is a front view of a presser roller; 

Fig. 15 is a plan view of a wrapper cutting mecha- 
nism; 

Fig. 1 6 is a side view of a main portion of the wrap- 
per cutting mechanism; 
'5 Fig. 1 7 is a side view of a scraper; 

Fig. 1 8 is a plan view of a body ply material peeling 
mechanism; 

Fig. 1 9 is a front view of the body ply material peel- 
ing mechanism; 
20 Fig. 20 is a side view for explaining the operation of 
peeling a body ply material; 

Fig. 21 is a plan view illustrating a tray transporting 
mechanism; 

Fig. 22 is an enlarged sectional view near an ele- 
25 vating cylinder of the tray transporting mechanism; 

Fig. 23 is an explanatory diagram showing a proc- 
ess of producing a body ply material; 
Fig. 24 is a cross-sectional view showing a body ply 
material placed on a carcass layer of a tire; 
30 Figs. 25(a) to 25(c) are cross-sectional views illus- 
trating a process of manufacturing cords for use in 
a ribbon; and 

Fig. 26 is a cross-sectional view of the ribbon. 

35 BEST MODE FOR CARRYING OUT THE INVENTION 

[0042] In the following, an embodiment which embod- 
ies this invention in a body ply material for a pneumatic 
radial tire will be described with reference to Figs. 1 to 
40 24. 

(General Configuration of Whole Device) 

[0043] First, the overall configuration of a device for 
45 producing a body ply material according to this embod- 
iment will be described in general. As illustrated in Figs. 
1 to 3, a base 31 is installed on a floor to extend in a 
right-to-left direction. A pair of frames 32, 33 are implant- 
ed in a front portion and a rear portion in a central region 
50 of the base 31 . On the inner side surfaces of the respec- 
tive frames 32, 33, drum reversing/supporting mecha- 
nisms 34 are disposed as drum position switching 
mechanisms such that they oppose each other. A pair 
of drums 35, 36 having the same outer diameter are ro- 
55 tatably and removably supported by the drum reversing/ 
supporting mechanisms 34 through a drum clamp 
mechanism 37. Then, both drums 35, 36 are reversed 
and placed alternately at two positions, i.e., an upper 
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position and a lower position, by the drum reversing/ 
supporting mechanisms 34. 

[0044] A ribbon winding mechanism 38 is disposed 
between both frames 32, 33 for movements in a front- 
to-rear direction to correspond to an upper right direction 
of the drums 35, 36 supported at the upper position by 
the drum reversing/supporting mechanisms 34. Then, 
as illustrated in Fig. 12, a ribbon 39 is spirally wound by 
the ribbon winding mechanism 38 on the outer periphery 
of the drum 35, 36 placed at the upper position to form 
a wrapper 40. As illustrated in Fig. 11, the ribbon 39 is 
comprised of a plurality of linear cords 39a made of met- 
al fiber or non-metal fiber, arranged in parallel, and un- 
vulcanized rubber coating 39b formed over the outer pe- 
riphery of the cords. The width dimension E of the ribbon 
39 is set, for example, to 5 to 15 mm, so that its cross- 
sectional shape appears to be a parallelogram. 
[0045] As illustrated in Fig. 2, the ribbon winding 
mechanism 38 is provided with a ribbon cutting mecha- 
nism 41. Then, the ribbon winding mechanism 38 is 
moved to the front or rear movement end position along 
the drums 35, 36 at the upper position, and when the 
ribbon 39 has been wound on the outer periphery of the 
drum 35, 36, the end of the wounded ribbon 39 is cut by 
the ribbon cutting mechanism 41. 
[0046] A wrapper cutting mechanism 44 is disposed 
between both frames 32, 33 for movement in the front- 
to-rear direction to correspond to the right side of the 
drums 35, 36 at the lower position, supported by the 
drum reversing/supporting mechanism 34. The wrapper 
cutting mechanism 44 is provided with a cutter 159 
which can engage with blade grooves 35c, 36c formed 
on the drums 35, 36 in the longitudinal directions of the 
drums as illustrated in Figs. 12(a), (b). The cutter 159 
has its blade edge pressed onto edges of the blade 
grooves 35c, 36c. Then, as illustrated in Fig. 1 3, a wrap- 
per 40 on the drum 35, 36 is cut in a gently curved shape 
(corresponding to a portion of a spiral curve having an 
extremely large spiral pitch) along the blade groove 35c, 
36c in cooperation of the cutter 159 with the blade 
grooves 35c, 36c. This operation is performed twice as 
the drums are rotated by 1 80 degrees to cut the wrapper 
to form two body ply materials 46A, 46 B having a pre- 
determined width W from a single drum 35, 36. 
[0047] As illustrated in Fig. 2, a body ply material peel- 
ing mechanism 47 is disposed between both frames 32, 
33 to correspond to the left side of the drum 35 at the 
lower position, supported by the drum reversing/sup- 
porting mechanism 34. The body play material peeling 
mechanism 47 is provided with a rotating peeling bar 
1 75. Then, as illustrated in Fig. 20, the cut body ply ma- 
terials 46A, 46B are peeled from the outer periphery of 
the drum 35, 36 by the rotating peeling bar 175 of the 
body ply material peeling mechanism 47, and dis- 
charged on a tray 50 of a tray transporting mechanism 
48, which will be described later. 
[0048] The tray transporting mechanism 48 is dis- 
posed on the base 31 , and the tray 50 is placed on a 



moving table 49 for receiving and supporting the body 
ply materials 46A, 46B. Then, with the movement of the 
moving body 49, the tray 50 is transported from the right 
side of the base 31 to the left side of the base 31 , passing 

5 through the under side of the drum 35, thereby transfer- 
ring the body ply materials 46A, 46B peeled from the 
outer periphery of the drum 35 onto the tray 50. 
[0049] Next, the detailed structures of the drums 35, 
36 and respective mechanisms will be described in or- 

w der. 

(Structure of Drums) 

[0050] First, the structure of the drums will be de- 
15 scribed in detail. As illustrated in Figs. 3, 6 and 7, a pair 
of drums 35, 36 are formed in the shape of cylinder, and 
constructed to have variable diameters such that the di- 
ameters of their outer peripheral surfaces, on which a 
ribbon is wound, can be changed. Since both drums are 
20 constructed substantially in a similar manner, one drum 
35 will be described. 

[0051] The drum 35 is comprised of a laterally cylin- 
drical drum shaft 51 positioned generally in a central 
portion and removably supported by the drum reversing/ 
25 supporting mechanism 34; quarter arc drum pieces 52 
divided into four and mounted on the outer side of the 
drum shaft 51 ; and a drum diameter changing mecha- 
nism 53 for moving each drum piece 52 in the radial di- 
rection to change the diameter. 
30 [0052] Cylindrical shafts 55, 56 are protrusively 
formed at both front and rear ends of the drum shaft 51 . 
As illustrated in Fig. 7, a knock shaft 57 is axially mov- 
ably inserted into and supported by the center of the 
drum shaft 51 , and urged by a spring 58 to move back- 
35 ward. A positioning pin 59 extends through and is sup- 
ported by a front cylindrical shaft 55, and extends 
through an elongated hole 57a of the knock shaft 57. 
[0053] The drum diameter changing mechanism 53 
omits the uselessness of exchanging the entire drum 
40 each time the diameter of the drum is changed. A slide 
cylinder 61 is axially movably fitted on an intermediate 
outer peripheral surface of the drum shaft 51 . This slide 
cylinder 61 and each of the drum pieces 52 are coupled 
by a link 62. The drum piece 52 is supported for move- 
rs ment only in the radial direction of the drum by each pair 
of front and rear thrust bearings 63 which are interposed 
between the drum piece 52 and the drum shaft 51 . A 
ball screw shaft 64 is rotatably supported through a 
bearing to cover the knock shaft 57 inside the drum shaft 
so 51 , and a ball screw nut 65 is attached to the interme- 
diate outer peripheral surface thereof. A portion of the 
nut block 66 integrated with the ball screw nut 65 ex- 
tends through a hole through the drum shaft 51 into en- 
gagement with the slide cylinder 61 . 
55 [0054] A driven gear 67 is fitted in a rear end portion 
of the ball screw shaft 64. Corresponding to this driven 
gear 67, a driving gear 68 for driving the gear is mounted 
on the rear frame 33. A driving motor 70 is supported by 
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the frame 33 through an elevating cylinder 69, and the 
driving gear 68 is mounded on its output shaft. 
[0055] Therefore, as the driving motor 70 and driving 
gear 68 are moved down by the elevating cylinder 69 
from the upper retreated position in Fig. 6, the driving 
gear 68 comes into mesh with the driven gear 67 
through a hole 51a formed through the drum shaft 51. 
As the driving gear 68 is pivoted in this state, the ball 
screw shaft 64 is rotated to move the slide cylinder 61 
forward or backward together with the nut block 66, and 
to move the drum pieces 52 outward or inward through 
the links 62 to enlarge or reduce the outer diameter of 
the drum 35. 

[0056] The drum 35 is provided on the outer periphery 
with a vacuum hole 35a for holding a distal end of the 
ribbon 39, and a vacuum hole 35b for holding a wound 
ribbon, as illustrated in Fig. 12. A blade groove 35c is 
also formed in the outer periphery. The number into 
which the drum 35 is divided is preferably four or more. 
[0057] The drum 35 is wound with the ribbon 39 with 
a spiral lead angle a. The blade groove 35c presents a 
gentle curve with a spiral lead angle p with respect to 
the axial line of the drum 35. The spiral lead angle p is 
set in the same manner as the spiral lead angle a, such 
that the cut edge of the ribbon 39 is at a right angle to 
the longitudinal direction of the ribbon 39. The spiral lead 
angles a, 3 are set, for example, in a range of 0.5 to 5.0 
degrees. 

(Drum Reversing/Supporting Mechanism) 

[0058] Next, the drum reversing/supporting mecha- 
nism 34 will be described in detail. As illustrated in Figs. 
4 and 7, a pair of reverse support plates 71 , 72 are ro- 
tatably supported between both frames 32, 33 through 
a reverse shaft 74 and a supporting shaft 75, as they 
are integrally coupled by a joint beam 73. Then, the pair 
of drum clamp mechanisms 37 for removably clamping 
the drums 35, 36 are disposed on the reverse support 
plates 71 , 72 spaced by an angular distance of 180°. 
These drum clamp mechanisms 37 each comprise a 
holder shaft 95 disposed on the front reverse support 
plate 71 , and a lock pin 1 00 disposed on the rear reverse 
support plate 72, as described later. 
[0059] The front frame 32 is provided with a reverse 
cylinder 76 through a bracket 77, as illustrated in Fig. 5. 
The reverse shaft 74 is reversely pivoted over 1 80 de- 
grees through a rack 78 and a pinion 79 by appearing 
and disappearing actions of the reverse cylinder 76. 
Then, the pair of drums 35, 36 supported between both 
reverse supporting plates 71, 72 through the drum 
clamp mechanisms 37 are alternately placed between 
the upper position and lower position. 
[0060] As illustrated in Fig. 4, a stopper arm 80 is pro- 
vided protruding from the outer periphery of the reverse 
shaft 74, and the front frame 32 is provided with a pair 
of stopper bolts 81 to correspond to both sides of the 
stopper arm 80. Then, as the reverse shaft 74 is reverse- 



ly pivoted, the stopper arm 80 comes in engagement 
with either one of the stopper bolts 81, so that the drums 
35, 36 are positioned at the upper position or lower po- 
sition. 

5 [0061] As illustrated in Fig. 4, a pair of drum rotating 
motors 82 are disposed in the front frame 32 to corre- 
spond to the drums 35, 36 placed at the upper position 
and lower position. A clutch mechanism 83 is disposed 
between a motor shaft 82a of each motor 82 and a hold- 

10 er shaft 95 of each drum clamp mechanism 37. These 
clutch mechanisms 83 each include a first clutch tab 84 
movably inserted into and supported by the motor shaft 
82a, and a second clutch tab 85 fixed to the holder shaft 
95. A pair of engagement/disengagement cylinder 86 

15 are disposed in the front frame 32 to correspond to the 
first clutch tabs 84 of the respective drum clamp mech- 
anisms 37. Then, the first clutch tabs 84 are brought into 
engagement with and disengaged from the second 
clutch tabs 85 through shifters 87 by appearing and dis- 

20 appearing actions of these engagement/disengage- 
ment cylinders 86. 

[0062] A pair of lock arms 88 are pivotably supported 
by the front reverse support plate 71 to correspond to 
the second clutch tabs 85 of the respective drum clamp 

25 mechanisms 37. Then, when both clutch tabs 84, 85 of 
each drum clamp mechanism 37 are not in engagement, 
the lock arms 88 are urged by springs 89 for pivotal 
movements to positions at which they come in engage- 
ment with engaging recesses 85a of the second clutch 

30 tabs 85, as indicated by solid lines in Fig. 4, to restrain 
free rotations of the drums 35, 36. On the other hand, 
when both clutch tabs 84, 85 are in engagement by pro- 
truding actions of the engagement/disengagement cyl- 
inders 86, the lock arms 88 are moved away from the 

35 engaging recesses 85a of the second clutch tabs 85 
through push bolts 90, as indicated by chain lines in Fig. 
4, so that the drums 35, 36 are permitted to rotate. 
[0063] As illustrated in Fig. 2, columns 133 are im- 
planted on both front and rear sides of the base 31 , and 

40 drums 35, 36 having different sizes for exchange are 
supported on the top of the columns 133. 

(Drum Clamp Mechanism) 

45 [0064] Next, the pair of drum clamp mechanisms 37 
will be described in detail. As illustrated in Figs. 4 and 
7, a pair of holder shafts 95 are rotatably supported by 
the front reverse support plate 71 of the drum reversing/ 
supporting mechanism 34, and an engaging recess 96, 

so an engaging hole 97, and a positioning groove 98 are 
formed in an end portion thereof. Then, when the drums 
35, 36 are mounted between both reverse support 
plates 71 , 72 of the drum reversing/supporting mecha- 
nism 34, the cylindrical shaft 55, knock shaft 57 and po- 

55 sitioning pin 59 of each drum 35, 36 are brought into 
engagement with the engaging recess 96, engaging 
hole 97, and positioning groove 98 of the holdershaft 95. 
[0065] A pair of support cylinders 99 are rotatably sup- 
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ported by the rear reverse support plate 72 of the drum 
reversing/supporting mechanism 34 to correspond to 
the respective holder shafts 95. In each of the support 
cylinders 99, a lock pin 1 00 is axially movably supported, 
and an engaging ring 101 is attached to the rear end 5 
thereof. Then, as the lock pins 100 are urged by springs 
102 to move in front, front ends of the lock pins 100 are 
inserted into and engaged with the rear cylindrical shafts 
56 of the drums 35, 36. This causes the knock shafts 57 
to move in front against the urging forces of the springs 
58, so that the front ends of the knock shafts 57 are in- 
serted into and engaged with the engaging holes 97 of 
the holder shafts 95. 

[0066] Above the rear frame 33, a drum releasing cyl- 
inder 103 is disposed, with its piston rod mounted with 
an actuation hook 104. A supporting member 106 hav- 
ing a recess 105 for engaging a distal end of the cylin- 
drical shaft 56 is coupled to the front end of the support- 
ing cylinder 99 as illustrated in Fig. 8, to align the cylin- 
drical shaft 56 with the lock pin 100, stably support the 
cylindrical shaft 56, and facilitate removing and mount- 
ing operation therefor. Then, as the drum 35, 36 sup- 
ported between both reverse support plates 71, 72 of 
the drum reversing/supporting mechanism 34 is re- 
versely brought to the upper position, the engaging ring 
101 on the lock pin 100 is correspondingly disposed to 
be engageable with the actuation hook 1 04. By protrud- 
ing the drum releasing cylinder 1 03 in this state, the lock 
pin 100 is moved backward, and the drums 35, 36 are 
extracted from the rear cylinder shafts 56. Associated 
therewith, the knock shafts 57 within the drums 35, 36 
are moved back by the urging forces of the springs 58, 
extracted from the engaging holes 97 of the holder 
shafts 95, thereby releasing the drums 35, 36 clamped 
by the drum clamp mechanism 37. 

(Ribbon Winding Mechanism) 

[0067] Next, the ribbon winding mechanism 38 will be 
described in detail. As illustrated in Figs. 9 and 10, a 
moving stand 1 1 1 is supported between both frames 32, 
33 for movement in the front-to-rear direction through a 
guide rail 1 1 2, so that the moving stand 1 1 1 is moved by 
a feed moving motor 113 through a feed screw 114. On 
the moving stand 111, an attachment arm 115 is sup- 
ported to face to the left in Fig. 9, and an attachment 
base 116 is fixed at a distal end of the attachment arm 
115. 

[0068] A swing shaft 117 is supported in the vertical 
direction on the attachment base 1 1 6 to swing about the 
vertical axis by a swing cylinder 118. A ribbon winding 
guide 120 is attached to a lower end of the swing shaft 
117 through a bracket 119. This ribbon winding guide 
120 comprises one grabbing roller 121 , 122 for grabbing 
a distal end of the ribbon 39, and a guide roller 123. Each 
of the rollers 121 to 123 guides the ribbon 39 when the 
distal end of the ribbon 39 fed from a ribbon manufac- 
turing device, not shown, is spirally wound on the pe- 



ripheral surface of the drum 35. The bracket 119 has 
rollers 125, 126 for guiding the ribbon 39 through an ami 
124. 

[0069] The bracket 119 is provided with a bonding 
mechanism for pressing the side edges of the wound 
ribbon 39 to each other for bonding, when the ribbon 39 
is spirally wound on the outer peripheral surface of the 
drum 35. This bonding mechanism is comprised of a tilt 
lever 127 pivotably supported by the bracket 119; a 
presser roller 128 having its axis supported by a distal 
end of the tilt lever 1 27; and a cylinder 1 29 for tilting the 
tilt lever 127 up and down. A positioning plate 130 and 
a stopper 131 are provided between the attachment 
base 116 and swing shaft 1 1 7 for restricting a swingable 
range of the swing shaft 117, and a swingable angle of 
the ribbon winding guide 120 is set to 180 degrees. An 
elevating cylinder 132 is provided above the attachment 
base 116 for moving the swing shaft 117 up and down. 
Then, the ribbon winding guide 120 is switched to a pre- 
paratory position at which the ribbon winding guide 120 
approaches the drum 35 by the appearing and disap- 
pearing actions of the elevating cylinder 132; an active 
position at which a winding operation is performed; and 
a retreating position spaced upward. 
[0070] Therefore, as the swing shaft 117 is moved 
down, the distal end of the ribbon 39 grabbed by the 
rollers 121 , 122 is led until it comes in contact with the 
outer periphery of the drum 35, 36, with the winding 
guide 120 being arranged at the lower preparatory po- 
sition corresponding to the drum 35, 36 (see the posi- 
tions of the rollers indicated by chain lines in Fig. 9). In 
this state, the drum 35 is reversed in the counter-clock- 
wise direction in Fig. 9, the distal end of the suspended 
ribbon 39 advances in a gap between the drum 35 and 
the grabbing roller 121, and the leading end holding vac- 
uum hole 35a is moved to a position substantially cor- 
responding to the grabbing roller 121 , so that a winding 
start end of the ribbon 39 is adsorbed and held by the 
leading end holding vacuum hole 35a. Subsequently, 
the ribbon winding guide 120 is moved down from the 
preparatory position and switched to the active position, 
causing the roller 121 to approach the drum 35. In this 
state, the drum 35 is forwardly rotated in the clockwise 
direction in Fig. 9, the ribbon 39 is pressed onto the outer 
periphery of the drum 35, 36 by the presser roller 128 
of the winding guide 120, and the supply of the ribbon 
39 is guided by the respective rollers 121 , 122, 123. In 
synchronism with the start of winding, the winding guide 
1 20 is linearly moved in a direction parallel with the axial 
direction of the drum 35 by a feed moving motor 113, 
thereby spirally winding the ribbon 39 on the outer pe- 
riphery of the drum 35. Then, both lateral edges of the 
ribbon 39 are bonded to each other to form a wrapper 
40. 

[0071] In this embodiment, as illustrated in Fig. 12(a), 
one of the drums 35 is rotated in the counter-clockwise 
direction, viewed from the front, and the ribbon 39 is 
wound from the outer peripheral surface near the front 
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end toward the rear. After this operation Is terminated, 
the ribbon winding guide 120 is moved upward by the 
elevating cylinder 132, and swung by 180 degrees by 
the swing cylinder 118. Then, with the other drum 36, 
placed at the lower position, reversed to the upper po- 
sition, the ribbon winding guide 120 is moved down to 
the active position. Subsequently, the drum 36 is rotated 
in the clockwise direction, viewed from the front, andthe 
ribbon 39 is wound from the outer peripheral surface 
near the rear end toward the front. 
[0072] The presser roller 128 presses the ribbon 39 
to straddle an adjacent ribbon, as illustrated in Fig. 14, 
and lateral edges of the wound ribbon is bonded to each 
other. In this event, since the cross section of the ribbon 
39 is in the shape of parallelogram as illustrated in Fig. 
11 , the bonding is ensured. Since a guide 128a of the 
presser roller 128 has a diameter to form a slight gap 
between itself and the drum 35, it prevents the adjacent- 
ly wound ribbon 39 from laterally displacing to increase 
a bonding strength. 

(Ribbon Cutting Mechanism) 

[0073] Next, the ribbon cutting mechanism 41 will be 
described. As illustrated in Fig. 9, the ribbon cutting 
mechanism 41 in this embodiment is disposed on the 
bracket 119 of the ribbon winding mechanism 38. A 
holder 141 is supported on the bracket 119 for pivotal 
movement by a shaft 1 42 so that the holder 1 41 is tilted 
by a cylinder 1 43. A cutter 1 44 is supported on the holder 
141 for reciprocal movement by a cylinder 145. 
[0074] Therefore, as the cylinder 1 45 is actuated at a 
winding finish end of the ribbon 39 to press the cutter 
1 44 onto the peripheral surface of the drum 35, the wind- 
ing finish end of the ribbon 39 can be cut at a right angle 
to the longitudinal direction thereof. 

(Wrapper Cutting Mechanism) 

[0075] Next, the wrapper cutting mechanism 44 will 
be described in detail. As illustrated in Figs. 2 and 15, a 
base frame 151 is supported between both frames 32, 
33 through a guide rail 152 for movement in the right- 
to-left direction to correspond to the drum 35 reversed 
to and supported at the lower position, so that the base 
frame 151 is moved by a feed moving cylinder 153. A 
front-to-back moving body 1 54 is supported on the base 
frame 151 through a guide rail 155 for movement in the 
front-to-back direction, so that the front-to-back moving 
body 154 is moved by a feed moving cylinder 156. A 
movable supporting base 157 is supported on the front- 
to-back moving body 154 for movement in the right-to- 
left direction by a moving cylinder 1 58 through a guiding 
mechanism, not shown. A cutter 159 and a presser roller 
1 60 are supported on the movable supporting base 1 57. 
Then, the cutter 159 is moved by the moving cylinder 

158 to a right-hand active position at which the cutter 

1 59 approaches the drum 35, 36; and a left-hand inac- 



tive position at which the cutter 1 59 is moved away from 
the drum 35, 36. Similarty, a movable supporting base 
161 is supported on the front-to-back moving body 154 
for movement in the right-to-left direction by a moving 

5 cylinder 1 62 through a guiding mechanism, not shown. 
A scraper 1 63 is supported on the movable supporting 
base 161 as a peeling tool for partially peeling an edge 
of the cut wrapper 40 from the drum 35. As illustrated in 
Fig. 1 6, the presser roller 160 is positioned below a cut- 

io ting line by the cutter 159, and as illustrated in Fig. 17, 
the scraper 1 63 is positioned above the cutting line. The 
scraper 163 is provided with a spray hole 163a for spray- 
ing compressed air toward a back surface of the cut 
edge. 

15 [0076] Therefore, as illustrated in Fig. 1 6, the movable 
supporting base 157 is moved toward the drum 35 by 
the moving cylinder 158 to drive the cutter 159 into the 
front edge of the wrapper 40 and to press the presser 
roller 1 60 onto the wrapper 40 below the cutter 1 59. As 

20 the feed moving cylinder 156 is actuated in this state, 
the front-to-back moving body 154 is moved from the 
front to the rear along the guide rail 155, so that the 
wrapper 40 is cut by the cutter 159, subsequent to the 
presser roller 1 60 which is slightly in advance. This cut- 

25 ting operation is followed by the scraper 1 63 which slips 
into the upper side end of the cut wrapper 40 to partially 
peel the cut edge of the wrapper 40 from the back sur- 
face of the drum 35 in cooperation with a compressed 
air spraying action from the spray hole 1 63a to form a 

30 wedge-shaped gap G. 

[0077] The foregoing cutting and peeling operations 
for the wrapper 40 are also performed on the opposite 
side of the wrapper 40, by rotating the drum 35 by 1 80 
degrees, resulting in the production of a total of two body 

35 ply materials 46A, 46B having the same width W dimen- 
sion on the surface of the drum 35. The scraper 1 63 is 
not used in the second cutting operation. 

(Body Ply Material Peeling Mechanism) 

40 

[0078] Next, the body ply material peeling mechanism 
47 will be described in detail. As illustrated in Figs. 18 
to 20, an attachment beam 171 is supported between 
both frames 32, 33 through a guide rail 1 72 for move- 
rs ment in the right-to-left direction, so that the attachment 
beam 171 is moved by a pair of moving cylinders 173 
between a right-hand retreating position, and an active 
position proximate to the drum 35. A rotating peeling bar 
175 is rotatably supported on the bottom surface of the 
50 attachment beam 171 through a pair of front and rear 
bearings 174. On the bottom surface of the attachment 
beam 171 , a motor 176 is mounted for rotating the ro- 
tating peeling bar 175. 

[0079] Thus, as the wrapper 40 is cut as illustrated in 
55 Fig. 20, the rotating peeling bar 175 is moved by the 
action of the moving cylinder 1 73 from the retreating po- 
sition indicated by chain lines to the active position in- 
dicated by solid lines. The rotating peeling bar 175 is 
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introduced into the wedge-shaped gap G between the 
drum 35 and the cut edge of the body ply material 46B. 
In this state, a tray 50, later described, is moved from 
the lower retreating position indicated by the chain lines 
to the upper active position indicated by solid lines and 5 
brought into contact with the body ply material 46B, and 
the peeled edge of the boy ply material 46B is adsorbed 
on the top surface of the tray 50 by a vacuum pad 190. 
Next, as the tray 50 is moved to the right while the drums 
35, 36 and rotating peeling bar 1 75 are being rotated 
respectively in the counter-clockwise direction, the body 
ply material 46B is peeled from the outer peripheral sur- 
face of the drum 35 by the rotating peeling bar 175, and 
pressed and transferred on the top surface of the tray 
50. 

(Tray Transporting Mechanism) 

[0080] Next, the tray transporting mechanism 48 will 
be described in detail. As illustrated in Figs. 1 to 3 and 
21 , 22, the moving table 49 is supported on the base 31 
through a pair of guide rails 181 for movement in the 
right-to-teft direction, so that the moving table 49 is 
moved by a feed moving motor 182 through a feed 
screw 183. An elevating support plate 184 is supported 
on the moving table 49 for up and down movements 
through a plurality of elevating cylinders 1 85 and knuck- 
le joints 1 86, and the tray 50 is disposed on the top sur- 
face of the moving table 49. 

[0081] Then, the elevating support plate 184 is moved 
up by an elevating cylinder 185 so that the tray 50 car- 
ried on the top surface is pressed onto the outer periph- 
eral surface of the drum 35, 36. In this event, tilting of 
the elevating support plate 1 84 is permitted between a 
portion of the elevating support plate 1 84 corresponding 
to the drum 35, 36 and a portion of the same not corre- 
sponding to them. By moving the moving table 49 in the 
left direction, passing through the underside of the drum 
35, 36 in this state, the body ply materials 46A, 46B 
peeled from the drum 35, 36 are extended on and trans- 
ferred to the tray 50. 

[0082] A plurality of stopper rollers 1 87 are rotatably 
disposed on the elevating support plate 184 to engage 
with one side and one edge of the tray 50. A plurality of 
clamp cylinders 188 are disposed on the elevating sup- 
port plate 1 84 to correspond to the respective stopper 
rollers 1 87, and clamp rollers 1 89 are attached to these 
piston rods. Then, a protruding operation of each clamp 
cylinder 188 causes the clamp roller 189 to be pressed 
to and engaged with the other side and the other edge 
of the tray 50, so that the tray 50 is clamped to a prede- 
termined position on the elevating support plate 184. 
The tray 50 is provided with vacuum pads 1 90 at a plu- 
rality of locations, such that the peeled body ply material 
46A is adsorbed on the vacuum pads 190. 
[0083] A plurality of gear cases 201 are disposed at 
predetermined intervals on front and rear edges on a 
right-hand top surface of the moving table 49. As illus- 



trated in Fig. 22, an adjusting plate 202 is rotatably sup- 
ported by each gear case 201 through a rotating shaft 
203, and an engaging roller 236 is rotatably supported 
on the surface of the gear case for engagement with a 
stopper 204 on a knuckle joint 186. As illustrated in Fig. 
21 , a pair of adjusting shafts 207 are rotatably supported 
on the moving table 49 through a plurality of bearing 
blocks 208. Portions of both adjusting shafts 207 corre- 
sponding to each gear case 201 are formed with worms 
209, as illustrated in Fig. 22, which are in mesh with a 
worm wheel 210 on the rotating shaft 203. 
[0084] A pair of driving shafts 211 are rotatably sup- 
ported on the moving table 49 through a plurality of bear- 
ing blocks 212 to extend along the left-side edge of the 
moving table 49, and their outer ends are operatively 
coupled to both adjusting shafts 207 through a bevel 
gear mechanism 213. On a left side surface of the mov- 
ing table 49, an adjusting motor 214 is disposed, with 
its motor shaft being operatively coupled to inner ends 
of both driving shafts 211 through a bevel gear mecha- 
nism 215. Then, when the outer diameter dimensions of 
the drums 35, 36 are changed, or when the drums 35, 
36 are exchanged by those having different outer diam- 
eters, each adjusting plate 202 is rotated by the adjust- 
ing motor 214 through the driving shaft 211, adjusting 
shaft 207, worm 209, worm wheel 21 0 and rotating shaft 
203 to change a height position of the engaging roller 
206. This results in a change in an upper position of an 
elevating support plate 1 8 by the elevating cylinder 1 85, 
so that the tray 50 is properly brought into contact with 
the body ply materials 46A, 46B which are wound on the 
drums 35, 36. 

[0085] The foregoing mechanism constitutes a press- 
ing force adjusting mechanism for adjusting a pressing 
force of the tray 50 to the drums 35, 36. 

(Operation of Whole Manufacturing Device) 

[0086] Next, the operation of the device for producing 
a body ply material for a tire, constructed as described 
above, will be described. 

[0087] In this producing device, the pair of drums 35, 
36, supported by the drum reversing/supporting mech- 
anism 34, are alternately reversed to the upper position 
and lower position. Then, the outer periphery of one of 
the drums 35, 36 placed at the upper position is spirally 
wound with the ribbon 39 by the ribbon winding mech- 
anism 38 to form the wrapper 40. In this event, as to the 
first drum 35, as illustrated in Fig. 12(a), the first drum 
35 is rotated in the counter-clockwise direction, while 
the winding guide 120 is moved backward to wind the 
ribbon 39. On the other hand, as to the second drum 36, 
as illustrated in Fig. 12(b), the second drum 36 is rotated 
in the clockwise direction, while the winding guide 120 
is moved in front to wind the ribbon 39. 
[0088] Simultaneously with the winding of the ribbon 
39 and the like on the drum 36 at the upper position, the 
wrapper 40 on the other drum 35 placed at the lower 
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position is cut along one blade groove 35c by the wrap- 
per cutting mechanism 44, as illustrated in Figs. 13 and 
23(a). In this event, as illustrated in Fig. 17, the edge of 
the wrapper 40 is peeled in cooperation of the scraper 
1 63 with air sprayed from the spray hole 1 63a to form 5 
the gap G. 

[0089] Next, the drum 35 is rotated by 180 degrees 
by the action of the drum rotating motor 82, and the cut- 
ter 159 is pressed onto the other blade groove 35c, to 
perform the second cutting of the wrapper 40, as illus- 
trated in Fig. 23(b). By this operation, the body ply ma- 
terials 46A, 46B having a predetermined width W are 
formed on the drum 35. In the second cutting operation, 
the edge of the body ply material 46A is not peeled by 
the scraper 163. 

[0090] Then, the cut and formed body ply materials 
46A, 46 B are pivoted substantially by 45 degrees in the 
clockwise direction together with the drum 35, as illus- 
trated in Fig. 23(c), and moved to a peeling/transfer po- 
sition. Since the operation for peeling and transferring 
the body ply material 46 A in this state has been de- 
scribed in detail in connection with Fig. 20, description 
is omitted. 

[0091] As the body ply material 46A has been trans- 
ferred, the body ply material 46A remains on the periph- 
eral surface of the drum 35 as illustrated in Fig. 23(d), 
so that an operation for peeling the remaining body ply 
material is performed. Specifically, as illustrated in Fig. 
23(e), the drum 35 is pivoted in the counter-clockwise 
direction with the rotating peeling bar 1 74 being pressed 
onto the peripheral surface of the drum 35, and the tray 
50 is moved to the right. Thus, the body ply material 46A 
is forcedly peeled from the drum 35, and transferred on- 
to the top surface of the tray 50. While the operation for 
peeling and transferring the body ply material 46B is 
similar to the operation for peeling and transferring the 
body ply material 46A, a difference lies in that the gap 
G is not formed so that the rotating peeling bar 175 is 
brought into contact with the edge of the body ply ma- 
terial 46A to forcedly peel the body ply material 46A. 
[0092] As the two body ply materials 46A, 46B have 
been transferred in the foregoing manner, the drum 35 
is emptied as illustrated in Fig. 23(f). 
[0093] In the foregoing manner, while a pair of drums 
35, 36 are alternately reversed to the upper position and 
lower position by the drum reversing/supporting mech- 
anism 34, the operation for winding the ribbon 39 on the 
drum 35, 36 at the upper position, and the operation for 
cutting the wrapper 40 on the drum 36, 35 at the lower 
position are performed in repetition. By this operation, 
the body ply materials 46A, 46B of a width W and a 
length L, having the linear cords 39a arranged in one 
direction, are alternately formed in continuation. 
[0094] The body ply material 46A (46B) is embedded 
in a tire 252 in a ring shape as indicated by solid lines 
in Fig. 24 to form a body ply. For forming a two-layer 
structure as indicated by chain lines in the same figure, 
it is necessary to make the length of an extension in the 



width direction of both lateral edges of the body ply ma- 
terial 46B larger by a distance h than the body ply ma- 
teria! 46A in order to limit a locally concentrated stress. 
For forming the two types of body ply materials 46A, 46B 
having different widths W, the following two methods 
can be given, for example. In a method of producing a 
single body ply material by cutting a wrapper on one 
drum at one location in the longitudinal direction of the 
drum, the wrappers on a plurality of drums having dif- 
ferent peripheral lengths M are cut at one location in the 
longitudinal direction of the drum, respectively, to pro- 
duce two body ply materials having different width di- 
mensions for use in one tire. On the other hand, in a 
method of producing two body ply materials for use in 
one tire by cutting the wrapper on a single drum at two 
locations in the longitudinal direction of the drum, the 
wrapper is cut at two locations such that the two body 
ply materials have different width W dimensions from 
each other. 

(Effects of Embodiment) 

[0095] Effects expected by the foregoing embodiment 
will be described below. 

(1) The peripheral length M dimension of the outer 
peripheral surface of the drum 35, 36 is set to the 
same as or integral multiples of the width W dimen- 
sion of the body ply materials 46A, 46B for use in a 
tire, and the winding length L of the wrapper 40 in 
the longitudinal direction of the drum is set equal to 
a length dimension L1 of the body ply materials 46A, 
46B for use in a tire. 

Thus, the diameter dimension and length di- 
mension of the drum can be reduced to downsize 
the device for producing a body ply material, there- 
by reducing a space for installation thereof. Also, 
the body ply materials 46A, 46B can be formed on 
the same drum by cutting the wrapper 40, thereby 
making it possible to eliminate a stock of sheets 
having a large area as intermediates of body ply 
materials. 

The ring-shaped body ply material 46A provid- 
ed in the aforementioned embodiment has the lin- 
ear cords 39a oriented in the width direction, and 
the linear cords 39a are arranged at a uniform pitch 
over the entire periphery, thereby making it possible 
to ensure a stable quality. 

(2) Since the ribbon winding mechanism 38 per- 
forms a winding operation on the drum in a direction 
parallel with the axial direction thereof in an ongoing 
stroke and a returning stroke, the work efficiency 
can be improved. 

(3) Since the length L of the body ply materials 46A, 
46B is set equal to the length L1 used in one tire, 
cutting into a proper dimension can be eliminated 
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in a later process. 

(4) The ribbon winding guide 120 is moved in the 
axial direction of the drum at a predetermined feed- 
ing speed relative to the drums 35, 36 rotatably sup- 5 
ported by the frames 32, 33. Thus, the ribbon can 

be smoothly wound on the drum. 

(5) Since the bonding mechanism is configured to 
bond the lateral edges of the ribbon with a pressure 10 
by the presser roller 1 28, following a ribbon winding 
operation of the ribbon winding mechanism 38, the 
lateral edges of the ribbon can be readily bonded to 
each other exactly. 

15 

(6) Since the drums 35, 36 are provided with the 
distal end holding vacuum holes 35a, 36a capable 
of holding a winding start end of the ribbon, the rib- 
bon winding operation can be rapidly performed ex- 
actly. 20 

(7) Since the frame 32 is provided with the cutter 
1 44 for cutting a finish end of the ribbon wound on 
the drum, the ribbon can be readily cut without fail. 

25 

(8) The cutter 1 59 provided for movements into con- 
tact with and away from the drum 35, 36, corre- 
sponding thereto, is moved in the axial direction of 
the drum at a predetermined feed speed. Thus, the 
wrapper 40 can be readily cut in a gentle curve 30 
along the blade groove 35c, 36c. 

(9) The wrapper cutting mechanism 44 is provided 
with the cutter 159 which engages the blade 
grooves 35c, 36c of the drums 35, 36. Therefore, 35 
even with the body ply materials 46A, 46B made of 
non-metal fiber or metal fiber, the wrapper 40 on the 
drum 35, 36 can be cut to form the body ply mate- 
rials 46A, 46B having a predetermined width dimen- 
sion with clear cut surfaces in cooperation of the 40 
blade grooves 35c, 36c with the discoidal cutter 
159. 

(10) The wrappers on a plurality of drums having 
different peripheral length M dimensions are cut at 45 
one location in the longitudinal direction of the 
drums, respectively, to produce two body ply mate- 
rials having different width dimensions for use in 
one tire. !t is therefore possible to produce the body 

ply materials 46A, 46B having different width dimen- so 
sions. 

(11) When the wrapper on one drum is cut at two 
locations in the longitudinal direction of the drum to 
produce two body ply materials for use in one tire, ss 
the wrapper is cut at two locations such that the two 
body ply materials have different width dimensions 
from each other. Therefore, the body ply materials 



46A, 46B different in width dimension can be pro- 
duced with one drum. 

(1 2) Since the finish end of the ribbon wound on the 
drum is cut at a right angle to the longitudinal direc- 
tion of the ribbon, a comer of the body ply material 
46A can be formed at a right angle by defining that 
portion as a cutting reference point. 

(13) Since the wrapper is cut along a gentle curve 
which is substantially orthogonal to the longitudinal 
direction of the ribbon wound on the drum, the linear 
cords 39a can be embedded in parallel with the lon- 
gitudinal direction of a body ply material, which is a 
product, thereby making it possible to improve the 
reliability by correctly orienting the linear cords 39a 
in the radial direction in a tire. 

(1 4) Since the wrapper is cut along the gentle curve 
which passes the winding start end and winding fin- 
ish end of the ribbon, the comer of the body ply ma- 
terial can be formed at a right angle. 

(1 5) Since the wrapper cutting mechanism 44 com- 
prises the roller 1 60 for pressing the wrapper ahead 
of the cutter 1 59, the wrapper can be cut without fail. 

(16) The body ply material peeling mechanism 47 
is provided for peeling the body ply materials 46A, 
46B formed by cutting the wrapper 40 from the outer 
periphery of the drum 35, 36. It is therefore possible 
to sequentially and smoothly peel the cut body ply 
materials 46A, 46B from the outer periphery of the 
drum 35, 36. 

(17) The tray transporting mechanism 48 is provid- 
ed for transporting the tray 50 for receiving and sup- 
porting the body ply materials 46A, 46B peeled from 
the outer periphery of the drum 35, 36 in a direction 
which intersects the axial line of the drum 35, 36. 
Thus, as the tray 50 is transported by the tray trans- 
porting mechanism 48 in the direction intersecting 
the axial line of the drum 35, 36, the body ply ma- 
terials 46A, 46B peeled from the drum 35, 36 can 
be extended and supported on the tray 50 such that 
they are transferred to predetermined positions on 
the tray 50. 

(1 8) The pair of drums 35, 36 formed with the blade 
grooves 35c, 36c are rotatably supported on the 
drum reversing/supporting mechanism 34, so that 
the drums 35, 36 are alternately reversed to the two 
upper and lower positions. Then, the ribbon 39 
formed of a plurality of linearcords 39a covered with 
the rubber coating 39b is wound on the outer pe- 
riphery of the drum 35, 36 placed at the upper po- 
sition to form the wrapper 40 by the ribbon winding 
mechanism 38. In addition, the wrapper 40 on the 
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outer periphery of the drum 35, 36 placed at the low- 
er position is cut by the wrapper cutting mechanism 
44 along the blade groove 35c, 36c of the drum 35, 
36 to form the body ply materials 46A, 46B. 

Thus, the body ply materials 46A, 46B made of 
non-metal fiber or metal fiber can be readily pro- 
duced by using the ribbon 39 formed of a plurality 
of linear cords 39a made of non-metal fiber or metal 
fiber, and winding the ribbon 39 on the outer periph- 
ery of the drum 35, 36. Also, as the pair of drums 
35, 36 are alternately reversed to the two upper and 
lower positions, the ribbon 39 is wound on the drum 
35, 36 placed at the upper position to form the wrap- 
per 40, and the wrapper 40 on the drum 36, 35 
placed at the lower position is cut, thereby making 
it possible to improve the production efficiency of 
the body ply materials 46A, 46B. 

(19) The body ply material peeling mechanism 47 
comprises the scraper 163 for partially peeling the 
cut edge of the body ply material following the cut- 
ting of the wrapper; and the rotating peeling bar 1 75 
for introducing into the gap G of the cut edge, 
formed by a peeling tool, to transfer the body ply 
material onto the tray 50. It is therefore possible to 
perform the peeling operation without fail. 

(20) Since the tray transporting mechanism 48 com- 
prises a pressing force adjusting mechanism for ad- 
justing a pressing force of the tray to the drum, the 
body ply material 46A can be properly peeled and 
transferred onto the top surface of the tray 50. 

(21) Since the drums 35, 36 comprise the drum di- 
ameter changing mechanism 53 for enlarging and 
reducing their outer diameters, body ply materials 
different in width can be produced on the same 
drum, thereby making it possible to improve the 
work efficiency. 

(Exemplary Modifications) 

[0096] This embodiment can also be modified and 
embodied in the following manner. 

As illustrated in Fig. 25(a), the cords 39a made of 
a plurality of twisted filaments 39c is passed through 
a separation throughholes 31 2 of a twist-back mem- 
ber 31 1 and transferred in the longitudinal direction 
as illustrated in Fig. 25(b), to twist back the respec- 
tive filaments 39c and form predetermined spacings 
between them. In this state, the cords 39a are 
passed through softened rubber, not shown, to form 
a rubber layer 31 3 around the outer periphery of the 
respective filaments 39c, as illustrated in Fig. 35(c). 
After the respective filaments 39c substantially re- 
turn to the original twisted state by their own twisting 
stresses, a plurality of cords 39a, fabricated in a 



similar manner to the foregoing, are arranged in 
parallel and passed through a rubber extruder, not 
shown. Then, as illustrated in Fig. 26, the rubber 
layer 313 of each cord 39a is flattened by a rubber 
5 coating 39b to form a ribbon 39. 

[0097] The linear cord 39a coated with the rubber lay- 
er 313, provided in the foregoing manner, can have a 
predetermined stress to an external force or the like, and 

10 ensure a sufficient stickiness to the rubber coating 39b. 
Also , since the overall outer periphery of the rubber layer 
313 is coated with the rubber coating 39b after the outer 
periphery of each filament 39c is coated with the rubber 
layer 313, moisture can be prevented from reaching 

is each filament 39c to improve the anticorrosive property. 
Further, since the respective filaments 39c are in contact 
with one another through the liquid rubber layer 313, a 
good vibration absorption is provided, and the respec- 
tive filaments can be prevented from directly coming into 

20 frictional contact with one another to generate frictional 
heat. 

Only one drum may be mounted on the frame to 
produce the body ply materials 46A, 46B. 

25 

A relative movement mechanism may be provided 
for relatively moving the drums 35, 36 and the rib- 
bon winding guide 120 at a predetermined feed 
speed in the axial directions of the drums. 

30 

[0098] As compared with the foregoing embodiment 
in which the ribbon winding guide 120 is moved in the 
longitudinal directions of the drums while the drums are 
maintained at predetermined position, where the drums 
35 having large weights are moved, the power can be re- 
duced, and the longitudinal dimension of the device can 
be limited. 

The drums 35, 36 are held unrotated, and the cutter 
40 159 is moved along the blade grooves 35c, 36c, 
which present gentle curves which is substantially 
orthogonal to the longitudinal direction of the ribbon 
wound on the drum to cut the wrapper 40. 

45 . The wrapper cutting mechanism 44 may be com- 
prised of a cutter provided for movements into con- 
tact with and away from the drums and for cutting 
the wrapper, and a relative movement mechanism 
for relatively moving the cutter in the axial directions 

so of the drums at a predetermined feed speed. 

The blade grooves of the drums may be omitted, 
and the wrapper is cut by a cutting mechanism 
along a scheduled cutting line. In this case, it is con- 
55 templated that the pivotal movements of the drums 
and the movement of the cutter may be performed 
by a numerical control of motors and cylinders, and 
a rotating saw tooth is used as the cutter. 
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One or a plurality of drums can be switched among 
a ribbon winding position, a ribbon bonding position, 
a wrapper cutting position, and a body ply material 
peeling/extracting position by a position switching 
mechanism. 5 

The process of bonding the ribbon 39 by the presser 
roller 128 is omitted, so that the lateral edges of the 
ribbon is bonded to each other by the ribbon winding 
mechanism 38 through its operation for winding the io 
ribbon 39. In this case, the ribbon winding mecha- 
nism 38 itself functions as a ribbon bonding mech- 
anism. 

The winding length L of the wrapper 40 is set iden- *5 
tical to the length dimension L1 of the body ply ma- 
terials 46A, 46B, such that after the process of man- 
ufacturing the wrapper, the wrapper is cut at one 
location or a plurality of locations in the longitudinal 
direction of the drum to produce the body ply mate- 20 
rials for one tire or a plurality of tires. 

As a winding start end grabbing mechanism, a 
mechanism is used for clamping the distal end of 
the ribbon moved to the outer peripheral surface of 25 
the drum, and stopping the distal end with an adhe- 
sive or a stopper protrusion. 

The drum diameter changing mechanism 53 may 
be omitted from the drums 35, 36. 30 

In Fig. 9, the ribbon winding guide 120 is originally 
moved down to the active position, without stopping 
the same at the preparatory position such that the 
distal end of the ribbon 39 is grabbed by the drum 35 
35. 

The ribbon 39 may be formed to have the shape of 
oblong rectangle in cross-section. 

40 

In the producing device of the foregoing embodi- 
ment, the specific structures may be modified as ap- 
propriate for the drum reversing/supporting mech- 
anism 34, drum clamp mechanism 37, ribbon wind- 
ing mechanism 38, ribbon cutting mechanism 41, « 
wrapper cutting mechanism 44, body ply material 
peeling mechanism 47, and tray transporting mech- 
anism 48. 

50 

Claims 

1. A method of producing a body ply material for a 
pneumatic tire, comprising the steps of: 

55 

manufacturing a ribbon (39) of a predetermined 
width (E) dimension in the form of a cord having 
a rubber covering applied thereto; 



spirally winding said ribbon (39) on an outer pe- 
ripheral surface of a drum (35, 36), and bonding 
lateral edges of said ribbon to each other to 
manufacture a wrapper (40); 
setting a peripheral length (M) dimension of the 
outer peripheral surface of said drum (35, 36) 
to the same as or integral multiples of a width 
(W) dimension of body ply materials (46A, 46B) 
for use in a tire; and 

setting a winding length (L) in a drum longitudi- 
nal direction of said wrapper (40) equal to a 
length dimension (L1 ) of said body ply materials 
(46 A, 46B) for use in a tire. 

2. The method of producing a body ply material for a 
pneumatic tire according to claim 1 , wherein after 
the step of manufacturing the wrapper, said wrap- 
per on one drum is cut at one location in the longi- 
tudinal direction of the drum to produce a body ply 
material for one tire. 

3. The method of producing a body ply material for a 
pneumatic tire according to claim 2, wherein said 
wrappers on a plurality of drums different in the pe- 
ripheral length (M) dimension are cut at one location 
in the longitudinal directions of said drums, respec- 
tively, to produce two body ply materials different in 
width dimension for use in one tire. 

4. The method of producing a body ply material for a 
pneumatic tire according to claim 1 , wherein after 
the step of manufacturing a wrapper, said wrapper 
on one drum is cut at two locations in the longitudi- 
nal direction of said drum to produce two body ply 
materials for use in one tire. 

5. The method of producing a body ply material for a 
pneumatic tire according to claim 4, wherein said 
wrapper is cut at two locations such that two body 
ply material differs in the width (W) dimension from 
each other. 

6. The method of producing a body ply material for a 
pneumatic tire according to claim 1 , wherein a finish 
end of the ribbon wound on the drum is cut at a right 
angle to the longitudinal direction of the ribbon. 

7. The method of producing a body ply material for a 
pneumatic tire according to any one of claims 2 to 
5, wherein said wrapper is cut along a gentle curve 
which is substantially orthogonal to the longitudinal 
direction of the ribbon wound on said drum. 

8. The method of producing a body ply material for a 
pneumatic tire according to claim 7, wherein said 
wrapper is cut along said gentle curve which passes 
a winding start end and a winding finish end of the 
ribbon. 
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9. A device for producing a body ply material for a 
pneumatic tire, comprising: 

a ribbon manufacturing device for manufactur- 
ing a ribbon (39) of a predetermined width (E) 5 
dimension in the form of a cord having a rubber 
covering applied thereto; 
a ribbon winding mechanism (38) for spirally 
winding sid ribbon (39) on an outer peripheral 
surface of a drum (35, 36); and 
a bonding mechanism (127, 128, 129) for bond- 
ing lateral edges of the ribbon to manufacture 
a wrapper (40), 

wherein a peripheral length (M) dimension of 
the outer peripheral surface of said drums (35, 
36) is set to the same as or integral multiples 
of a width (W) dimension of body ply materials 
(46A, 46B) for use in a tire; and 
a winding length (L) in a drum longitudinal di- 
rection of said wrapper (40) is set equal to a 
length dimension (L1 ) of said body ply materials 
(46A, 46B) for use in a tire. 

10. The device for producing a body ply material for a 
tire according to claim 9, comprising a wrapper cut- 
ting mechanism (44) for cutting said wrapper (40) 
along a gentle curve which is substantially orthog- 
onal to the longitudinal direction of the ribbon to 
form body ply materials (46A, 46B) of a predeter- 
mined width (W) dimension. 

1 1 . The device for producing a body ply material for a 
tire according to claim 1 0, wherein said ribbon wind- 
ing mechanism (38) comprises a ribbon winding 
guide (120) corresponding to the drums (35, 36) ro- 
tatably supported by frames (32, 33), and a relative 
movement mechanism (113, 114, 115, ...) for rela- 
tively moving said drums (35, 36) and said ribbon 
winding guide (120) in an axial direction of the 
drums at a predetermined feed speed. 

12. The device for producing a body ply material for a 
tire according to claim 10 or 11 , wherein start end 
holding mechanisms (35a, 36a) capable of holding 
a winding start end of the ribbon are provided for 
the drums (35, 36). 

13. The device for producing a body ply material for a 
tire according to claim 1 0 or 1 1 , wherein said ribbon 
winding mechanism (38) comprises a ribbon cutting 
mechanism (1 41 , 1 42 , 1 43 , 1 44) for cutting a wind- 
ing finish end of the ribbon wound on the drum. 

14. The device for producing a body ply material for a 
pneumatic tire according to any one of claims 1 0 to 
13, wherein said wrapper cutting mechanism (44) 
comprises a cutter (1 59) disposed corresponding to 
said drums (35, 36) for movements into contact with 



and away from the drums, and a moving mecha- 
nism (1 54, 1 55, 1 56, ...) for moving said cutter (1 59) 
along a gentle curve which is substantially orthog- 
onal to the longitudinal direction of the ribbon wound 
on the drum, while holding said drums (35, 36) in a 
non-rotating state. 

15. The device for producing a body ply material for a 
pneumatic tire according to any one of claims 1 0 to 
13, wherein said wrapper cutting mechanism (44) 
is configured to move the cutter (1 59) disposed cor- 
responding to said drums (35, 36) for movements 
into contact with and away from the drums in a di- 
rection parallel with the axial direction of the drums, 
and slowly pivoting said drums (35, 36) to cut the 
wrapper along the gentle curve which is substan- 
tially orthogonal to the longitudinal direction of the 
ribbon wound on the drum. 

16. The device for producing a body ply material for a 
tire according to claim 13, wherein blade grooves 
(35c, 36c) are provided in the outer peripheral sur- 
faces of said drums (35, 36) for cutting said wrapper 
(40) along a gentle curve which is substantially or- 
thogonal to the longitudinal direction of the ribbon 
wound on the drum, wherein a blade edge of said 
cutter (159) is guided by one edge of said blade 
groove (35a, 36a) to cut the wrapper (40). 

17. The device for producing a body ply material for a 
tire according to any one of claims 10 to 13 or 15, 
wherein said frame (32) comprises a body ply ma- 
terial peeling mechanism (47) for peeling the body 
ply material from said drum. 

18. The device for producing a body ply material for a 
tire according to claim 17, wherein said frame (32) 
comprises a tray (50) for receiving and supporting 
a body ply material peeled from the drum, said tray 
being transported to a direction intersecting the ax- 
ial line of the drum by a tray transporting mechanism 
(48). 

19. The device for producing a body ply material for a 
tire according to claim 18, wherein said body ply 
material peeling mechanism (47) is configured to 
transfer the body ply material on said tray (50) which 
is moving in a transporting direction, while peeling 
the body ply material from the drum in a rotating 
state. 

20. The device for producing a body ply material for a 
tire according to claim 1 0 or 1 1 , wherein said drums 
(35, 36) are disposed at a plurality of locations, and 
each of said drums is configured to be switchable 
among a ribbon winding position, a ribbon bonding 
position, a wrapper cutting position, and a body ply 
material peeling position by a position switching 
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mechanism (34). 

21. The device for producing a body ply material for a 
tire according to claim 1 0 or 1 1 , wherein said drums 
(35, 36) comprise a drum diameter changing mech- 
anism (53) for enlarging and reducing outer diame- 
ters thereof. 

22. The device for producing a body ply material for a 
tire according to claim 20, comprising: 

a drum reversing/supporting mechanism (34) 
for rotatably supporting the pair of drums (35, 
36) having the same outer diameter, and 
formed with blade grooves (35c, 36c), and func- 
tioning as a position switching mechanism for 
alternately reversing said drums to two posi- 
tions, 

wherein a ribbon is wound on the outer periph- 
ery of a drum placed at one position by the drum 
reversing/supporting mechanism (34) to form a 
wrapper (40), and 

said wrapper (40) on the outer periphery of the 
drum reversed to the other position by said 
drum reversing/supporting mechanism is cut 
along the blade groove of the drum to form a 
body ply material. 

23. The device for producing a body ply material for a 
tire according to claim 17, wherein said body ply 
material peeling mechanism (47) comprises a peel- 
ing tool (163) for partially peeling an edge of a cut 
body ply material, following cutting of the wrapper, 
and a rotating peeling bar (1 75) entering a gap (G) 
of the cut edge, formed by the peeling tool, to trans- 
fer the body ply material onto the tray (50). 

24. The device for producing a body ply material for a 
tire according to claim 13, wherein said wrapper cut- 
ting mechanism (44) comprises a roller (160) for 
pressing the wrapper ahead of said cutter (1 59). 

25. The device for producing a body ply material for a 
tire according to claim 18, wherein said tray trans- 
porting mechanism (48) comprises a pressing force 
adjusting mechanism (201 , 202,204,214 ...) for ad- 
justing a pressing force of the tray to the drums. 

26. The device for producing a body ply material for a 
tire according to claim 22, wherein said ribbon wind- 
ing mechanism (38) is configured to perform a wind- 
ing operation for the drums in an outgoing stroke 
and a returning stroke of reciprocal movements in 
a direction parallel with the axial direction of the 
drums. 

27. The device for producing a body ply material for a 
tire according to claim 9, wherein said ribbon (39) 



is formed by transferring a cord (39a) made of a plu- 
rality of twisted filaments (39c) through a twist-back 
member (311) in the longitudinal direction to twist 
back the respective filaments (39c) and form pre- 

5 determined spacings between the filaments, pass- 

ing the cord (39a) in this state through a softened 
rubber to form a rubber layer (313) over the outer 
periphery of each filament (39c), and after the re- 
spective filaments (39c) return to the original twist- 

10 ed state by their own twisting stresses, passing a 
plurality of similarly fabricated cords (39a) arranged 
in parallel through a rubber extruder to flatly coat a 
rubber coating (39b) on the rubber layer (313) of 
each cord (39a). 
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Fig. 5 
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Fig. 8 
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